Effect of oxygen on induction of the cystine transporter by bacterial lipopolysaccharide in mouse peritoneal macrophages.
Amino acid transport in mouse peritoneal macrophages is mediated by several membrane carriers with different substrate specificity and sensitivity to environmental stimuli. We reported previously that transport activities of cystine and arginine in the macrophages were induced markedly by low concentrations of bacterial lipopolysaccharide (LPS). It is known that a variety of macrophage functions are affected by ambient oxygen tension. In this study, we have investigated the effects of oxygen on the induction of amino acid transport activity by LPS and found that the induction of cystine, but not arginine, transport activity was dependent on the ambient oxygen tension. When the macrophages were cultured with 2% O(2) in the presence of 1 ng/ml LPS, induction of cystine transport activity was reduced by approximately 70% compared with cells cultured under normoxic conditions. In macrophages, transport of cystine is mediated by a Na(+)-independent anionic amino acid transporter named system x(c)(-). System x(c)(-) is composed of two protein components, xCT and 4F2hc, and the expression of xCT was closely correlated with system x(c)(-) activity. A putative NF-kappaB binding site was found in the 5'-flanking region of the xCT gene, but the enhanced expression of xCT by LPS and oxygen was not mediated by NF-kappaB binding. An increase in intracellular GSH in macrophages paralleled induction of xCT, but not gamma-glutamylcysteine synthetase. These results suggest the importance of system x(c)(-) in antioxidant defense in macrophages exposed to LPS and oxidative stress.